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SfesS 5...POSITION CONTROL SECTION 

gp? 1... MASTER (ACCELERATION CONTROL) 

=^ 7... ACCELERATION COMBINING SECTION 

= 3... SLAVE (ACCELERATION CONTROL) 

2...REACTION FORCE OBSERVER 

^= 4...REACTION FORCE OBSERVER 

52SEH 6...0PERATION FORCE CONTROL SECTION (ACCELERATION 
j^g REFERENCE VALUE GENERATION) 

(57) Abstract: It is possible to improve response performance in a high frequency band and realize fine work. A position detector 
^ is arranged at the side of a master (1) and at the side of a slave (3). According to outputs of the position detectors, reaction force 

observers (2, 4) estimate the reaction force applied to an operation section of the master side and an object of the slave side. According 
CTS to a position signal outputted from the position detectors, a position control section (5) generates acceleration signals a pm , a^ for 
^ controlling the position of the master side and the slave side. An operation force control section (6) generates acceleration signals 
^ a fa, , a fc for controlling the force applied to the master side and the slave side. An acceleration combining section (7) combines the 
O acceleration signals a pm , a^ and the acceleration signals a^, a fe and outputs drive signals of the master side and the slave side 

O f§fE2j»H86S 614. fiat XI/- p 



WO 2005/109139 Al 



1 *l Jgffig&*^JlX3*gPrt Kanagawa (JP). 
«l£ (NAKAZAWA, Kazuo) [JP/JP]; T2238522 W^JM 

^^X^SPrt Kanagawa (JP). 15 H K (UDA, Wataru) 
[JP/JP]; T2238522#^JII!i:«|^m^b[EBS = Ta 
14f If j£flSg£*^3lXg*g|irt Kanagawa (JP). 
^if^T- (YANO, Tomoko) [JP/JP]; =f 2238522 #^JI| 

^SX^SPrt Kanagawa (JP). 

(74) rtmXi m^te-W (NAGASAWA, Shunichirou); t 
1160013 Sm«P^JHEffiB»MlZgT B 1 7f 1§« 
KV> V 3 > 4 F C Tokyo (JP). 

(si) ft^HrasottiMBy * ±x<Dmm<Dmto&:mtf 

pTfii): AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
B W, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FT, GB, GD, GE, GH, GM, HR, HU, 
ID, TL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 



NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) )t£Bfa*a&iMKu, ±T<DmmG>&m&mtf~% 

ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD, 
SL, SZ, TZ, UG, ZM, ZW), i-7V7 (AM, AZ, BY, 
KG, KZ, MD, RU, TJ, TM), 3 — P y i\ (AT, BE, BG, 
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, 
IT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, 
B J, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, 
TD, TG). 



